There is also evidence that weak points exist along the length of the reovirus genome. During isolation from the virus particles by a variety of procedures, reovirus RNA fragments into a reproducible mixture of short segments (7, 10, 17) ; these fall into three size groups designated L, M, and S which correspond to molecular weights of about 2.5, 1.4, and 0.8 X 106 daltons, respectively (3, 22) . Fragmentation of the genome apparently results from breakage at specific sites rather than from random scissions, since there is no significant base sequence homology between RNA fragments of different size (1, 22, 23 
Double-stranded ribonucleic acid (RNA) extracted from purified reoviruses of all three serotypes and from type 3 virus-infected cells was analyzed by polyacrylamide gel electrophoresis. It was calculated that each RNA includes 10 segments: 3 large, 3 intermediate, and 4 small fragments corresponding to molecular weights of about 2.5, 1.4, and 0.8 X 106 daltons, respectively, or a total of 15 X 106 daltons.
Reoviruses contain an amount of doublestranded ribonucleic acid (RNA) equivalent to a minimum molecular weight of 10 X 106 daltons (8) . Although a duplex structure of this size would have a contour length of 4 to 5 ,um, RNA extracted from purified reovirus includes some molecules which are 7 to 8 Am in length (6, 7, 9) . This finding suggests that the reovirus genome is intact within the virion and has a molecular weight close to 15 X 106 daltons. Recently, an estimate of 17 to 22 x 106 daltons has been obtained from microscopy measurements (21) .
There is also evidence that weak points exist along the length of the reovirus genome. During isolation from the virus particles by a variety of procedures, reovirus RNA fragments into a reproducible mixture of short segments (7, 10, 17) ; these fall into three size groups designated L, M, and S which correspond to molecular weights of about 2.5, 1.4, and 0.8 X 106 daltons, respectively (3, 22) . Fragmentation of the genome apparently results from breakage at specific sites rather than from random scissions, since there is no significant base sequence homology between RNA fragments of different size (1, 22, 23 The procedures for the preparation of stock virus pools, infection of cells, virus purification, phenol extraction of RNA from virions and infected cells, and the separation of double-stranded and singlestranded RNA by methylated albumin-kieselguhr (MAK) column chromatography have been described previously (19) . Polyacrylamide gel electrophoresis of viral RNA in 10-cm gels at 20 C and 4 ma per gel was performed by the method of Loening (12) . Gels containing radioactive RNA were frozen and cut into 1.3-mm slices (5) . The slices were dissolved in 0.1 ml of hydrogen peroxide by heating for 20 hr at 60 C; 1 ml of NCS reagent (Nuclear Chicago Corp., Des Plaines, Ill.) and 10 ml of liquifluor-toluene were added for counting (14) . Stained gels were fixed for 15 min in 1 M acetic acid, stained for 1 hr in 0.4 M acetate buffer (pH 5) containing 0.2% methylene blue, and decolorized in water (15) .
RESULTS
Analysis ofdouble-stranded RNA extractedfrom purified type 3 reovirus. Double-stranded RNA isolated from reovirus type 3 was separated into eight distinct bands by electrophoresis in 2.5%7, polyacrylamide gels (Fig. 1) . The slowly migrating single band, 2.5 cm from the origin, corresponds to the class of large RNA fragments (L) which have a contour length of 1.1 ,um and a molecular weight of 2.5 X 106 daltons calculated from sedimentation measurements (3, 6, 17, 22, 23 Fig.  1 and 2 and the average molecular weights for L, M, and S RNA molecules of 2.5 X 106, 1.4 X 106, and 0.8 X 106 daltons, respectively (3, 6, 7, 17, 22 in units of 106 daltons 10 to 12 hr after infection were almost identical to that of RNA extracted from purified virions (Fig. 3) . The RNA made early in infection (6 to 8 hr) was also similar except that there was no separation of the L segments (fractions 22 to 26, peaks I and I'). The distribution of radioactivity among the different bands in Fig. 4 is given in Table 2 . As for virion RNA (Table 1) , the values in each case are in agreement with the presence of three large, three intermediate, and four short lengths of RNA. The finding that the radioactivity distribution was the same for the RNA synthesized during all three time-intervals suggests that the rates of formation of the different genome segments do not change relative to each other during infection. However, these results would also be obtained if the cultures were asynchronously infected.
Comparison of the genomes of reovirus types 1, 2, and 3. Double-stranded RNA molecules isolated from purified virions of all 3 serotypes were examined. A distinctive staining pattern was found for each type and the small differences among serotypes were reproducible (Fig. 5) . The L and M RNA segments of types 1 and 3 were each resolved into three bands. In the case of type 2 RNA, there were only two L and two M bands, but the faster band in each class was more intensely stained, indicating that it included two unresolved segments of nearly identical molecular weight. Each virus type included four segments of low molecular weight, although the two most rapidly migrating molecules were poorly resolved. This was particularly evident with the RNA from type 1 virus. The relative amounts of RNA in the different bands was determined for virus types 1 and 2 in the same manner as type 3. Double-stranded RNA was isolated from purified virus which had replicated in the presence of 32P-orthophosphate, and the radioactive RNA molecules were analyzed in 5% gels. As observed for type 3 RNA, the staining procedure resulted in greater resolution of bands than was obtained by counting gel slices (Fig. 6) . However, the count profiles always agreed with the staining patterns. The three L segments of types 1 and 2 RNA were not separated. The to the double-stranded genome, reoviruses contain an amount of single-stranded, adenine-rich the basis of the count distribution (Table 3) , it is RNA equivalent to one-fourth of the molecular clear that the faster peak included two M seg-weight of the duplex or about 3.7 X 106 daltons ments of similar molecular weight and electro- (2, 3, 20) . The combined molecular weight of the phoretic mobility. The short segments of types 1 viral RNA is 18.4 X 106 daltons. and 2 RNA separated into 3 peaks; the fast peak
The three reovirus serotypes are morphologialso included two unresolved fragments.
cally similar (13) and share a common compleAs reported previously for single-stranded ment-fixing antigen (16) . In addition, virions of RNA (4), the mobility of double-stranded RNA each type contain three major and four minor in polyacrylamide gels is proportional to molecu-protein components of comparable electropholar weight (Fig. 7) . It is also apparent from their retic mobility (P. Loh and A. Shatkin (Fig. 7) ; and (Shatkin, unpublished results purified virions (Shatkin, unpublished results) . It remains to be determined whether this approach will be possible with an in vitro system from mammalian cells. 
